This paper aims to investigate the regional determinants of entry with special attention to the effects of regional human capital, using prefecture-level data from Japan. On the basis of some recent studies in the field, we investigate the effects of several regional factors on business entry, distinguishing between independent startups and new subsidiaries of existing firms on the one hand, and comparing different sectors on the other. Using pooled regional data at the prefecture level for four periods between 1996 and 2006, we estimate the impact of various regional factors, including human capital structure, on the number of independent startups and new subsidiaries for each industry sector, simultaneously. Estimation results demonstrate considerable differences between independent startups and subsidiaries as well as among different industry sectors with regard to the impact of regional human capital structure on business entry. First, the entry of independent startups in the manufacturing sector is positively related with regional human capital. Second, in contrast to our hypothesis, we found a positive relationship between regional human capital structure and the entry of new subsidiaries in the service sector. Third, the regional human capital structure is more important for regional entrepreneurship in more technology-intensive (high-tech) service industries.
Introduction
Startup of new businesses increases innovation and competition and creates local employment. This is why startup activity has been encouraged and supported by various programs in many countries. Also, in Japan, where the startup ratio has been lower than the closure ratio since the late 1980s, much effort has been put in to increasing the entry of startups, but it remains without much success to date (Okamuro and Kobayashi, 2006) .
Business startups are important for not only the national but also the regional economy. In order to consider the impact of business startups on the regional economy in further detail, we find it appropriate to distinguish between new business entries of independent startups and subsidiaries of existing firms. The former depend basically on the decision of people living or working in the region with regard to whether to become independent, and thus, the regional structure of human capital is expected to play a significant role. The latter are based on decisions by the top management of existing firms, which could be located outside the region, on where to locate new subsidiaries. In this case, the regional level of demand and cost may be more important than the human capital structure. Bosma et al. (2008) investigated the differences in the regional determinants of independent startups and new subsidiaries, focusing on agglomeration effects and comparing manufacturing and service sectors.
The effects of human capital structure on entry may differ considerably across sectors and industries. Industries differ in their sensitivity to regional supply and demand (market) conditions as well as in the required levels and types of human capital.
However, few studies have examined inter-industry differences of the entry, except for some studies comparing the manufacturing and service sectors. Okamuro (2008) compared the regional determinants of startups in high-tech versus low-tech industries 3 in the manufacturing sector and found that the agglomeration of specialized human capital and knowledge does matter. Moreover, Acs and Armington (2006) examined the differences in the regional determinants of entry among various sectors (manufacturing, retail trade, local market, distribution, and business services), focusing on educational requirements and market segments.
However, in their analysis of the regional determinants of entry, these studies do not differentiate between independent startups and new subsidiaries of existing firms.
Within the same sector, regional factors may differ between the types of startups. As mentioned before, we may assume that the decisions on independent startups are mainly based on human capital structure, while the location of new subsidiaries is determined by considerations of demand and cost factors. Moreover, regional factors of startup may also vary across sectors and industries, depending on whether we focus on independent startups or new subsidiaries. For example, the location choice of new subsidiaries would not necessarily depend on local demand conditions in manufacturing industries with wide markets, including oversees, while it would be influenced by the human capital in the region in the case of knowledge-intensive services.
The aim of this paper is, therefore, to investigate the regional determinants of entry using prefecture-level data from Japan. On the basis of some recent studies in the field, especially Bosma et al. (2008) and Okamuro (2008) , we investigate the effects of several regional factors, especially regional human capital structure, on business entry, distinguishing between independent startups and new subsidiaries of existing firms, on the one hand, and comparing various sectors, on the other. The remainder of this paper is organized as follows. Section 2 reviews related literature. In Section 3, we present our research framework to capture the determinants of regional differences in the number of independent startups and new subsidiaries.
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Section 4 provides the estimation results and discusses them. The paper concludes with Section 5.
Literature Review
Determinants of regional entry have been investigated in several countries using various kinds of regional variables. A recent trend of research on this topic is to differentiate between and to compare startup types, such as high-tech versus low-tech (Okamuro, 2008) and independent business versus new subsidiary (Bosma et al., 2008) .
Based on micro data of startups in the Japanese manufacturing sector, Okamuro (2008) shows that regions characterized by agglomerations of highly educated and specialized human capital as well as research institutes and high-tech industries attract high-tech startups (those in high-tech industries), while a high unemployment ratio would draw only low-tech startups (Push hypothesis). Using a Dutch regional database, Bosma et al. (2008) found that localization economies affect independent businesses positively, while urbanization economies stimulate the entry of new subsidiaries. They also found that these agglomeration economies have a larger impact in the manufacturing sector than in the service sector. Bosma et al. (2008) highlight the effects of agglomerations (localization and urbanization economies) but do not sufficiently consider the effects of regional human capital (or knowledge agglomeration), to which Acs and Armington (2004) and Okamuro (2008) pay special attention. In this study, founded on the basic models of Bosma et al. (2008) along with the concepts of Okamuro (2008) , we will explore different impacts of human capital on the entry of independent businesses and subsidiaries.
Several empirical studies confirm the positive effects of human capital on regional 5 new-firm formation (Evans & Leighton, 1989 , 1990 Guesnier, 1994; Hart and Gudgin, 1994; Reynolds et al., 1995; Acs & Armington, 2004; Okamuro, 2008 ) and on regional economic growth (e.g., Jovanovic & Rob, 1989; Glaeser et al., 1992 Glaeser et al., , 1995 Rauch, 1993; Nardinelli, 1996, 2002) . However, these studies do not distinguish new subsidiaries from independent startups. As a contribution to the literature, we compare the effects of regional human capital on regional startups of independent businesses with those of new subsidiaries. Several previous studies compare the factors of regional entry in the manufacturing and service sectors (Audretsch and Fritsch, 1994a; Hart and Gudgin, 1994; Keeble and Walker, 1994; Audretsch and Vivarelli, 1996; Bosma et al., 2008) and in high-tech versus low-tech industries in the manufacturing sector (Nerlinger, 1998; Okamuro, 2008) . In contrast to these studies, our research not only compares manufacturing and service sectors, but also distinguishes between relatively high-tech and low-tech industries in the service sector. Thus, another contribution of this paper is to compare different industries in the service sector.
Empirical Model, Hypotheses, and Data
We estimate the impact of various regional factors on the ratio of independent startups and new subsidiaries, for each industry sector in the sample. Relying on Bosma et al. (2008) , we employ the Seemingly Unrelated Regression (SUR), which assumes correlation between the error terms of two regression models, because there might be omitted variables affecting the entries of both independent businesses and subsidiaries.
By the SUR estimation procedure, regression models for both types of entries are simultaneously estimated, and asymptotically more efficient estimators (i.e., more efficient than the OLS estimator) can be obtained (Zellner, 1962 (Zellner, , 1963 . Moreover, as mentioned above, we estimate the same models for each industry sector in the sample and compare the results.
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Following Bosma et al. (2008) , we estimate the following model:
( The dependent variables are the natural logarithms of the number of independent startups (NInd) and the natural logarithms of the number of new subsidiaries (NSub).
Following Bosma et al. (2008) , we use the variables of the workforce and the stock of existing firms (WF and ES, respectively) to measure and control for the effect of economic size in the regions. In other words, we apply the "labor market approach" to startups of the independent establishments and the "ecological approach" to startups of subsidiaries (cf., Audretsch and Fritsch, 1994b) .
As the main subject of this paper, we examine the effects of human capital structure (H) on the numbers of independent startups and new subsidiaries. As the variables for regional human capital structure, we use the ratio of highly educated workforce (the ratio of college graduates), the ratio of the workforce in professional/technological occupations, and the ratio of management employee.
The other determinants of entry (x) comprise the demand factor (population growth rate), cost factor (wage rate), supply factor (unemployment rate), knowledge agglomeration factor (number of universities), and measures of localization economies (number of existing establishments per capita) and urbanization economies (population density).
Regional entry in Japan
We use pooled regional data at the prefecture level from four periods (1996-1999, 1999-2001, 2001-2004, and 2004-2006) . Regional startup data are obtained from the e-Stat Database of the Establishment and Enterprise Census. With 47 prefectures in Japan, we have, at the most, 188 observations in our pooled sample. Table 1 shows the definitions and descriptive statistics of the variables used for our regressions. The number of regional independent startups in Japan from 1996 to 2006 is, on average, 4600 per prefecture, annually, which is more than the number of new subsidiaries (2400 on average). These numbers vary among regions significantly; the maximum number of regional startups is more than 60 times the minimum.
[Insert Table 1 here]
To control for the effects of regional economic size, we use regional workforce and stock of establishments, obtained from the Establishment and Enterprise Census, as proxies for regional economic size. As shown in Table 1 , the entry rate of independent startups is, on average, 4.16 per 1000 workers, while that of new subsidiaries is, on average, 1.69% of the existing establishments. Although regional variations of these ratios are smaller than those of the number of startups, the ratio of the highest to the lowest region is more than 6. Thus, not only the numbers but also the entry rates of independent startups and new subsidiaries are significantly different among regions in Japan.
The number and the rate of entry differ also among industries. Table 1 shows the industrial composition of regional independent startups and new subsidiaries. The entry rates of both independent startups and new subsidiaries are higher in the service sector than in the manufacturing sector. Within the service sector, they are relatively lower in the information and communication industry, compared to commercial establishments and restaurants as well as other industries.
Independent Variables and Hypotheses
According to the theoretical and empirical literature, regional human capital resources influence the number of new firms in the regions (Acs and Armington, 2004; Lazear, 2004 Lazear, , 2005 Okamuro, 2008) . However, the types of crucial human capital might be different between independent startups and new subsidiaries, as well as across industries. The "jack-of-all-trades" theory of Lazear (2004 Lazear ( , 2005 hypothesizes that individuals with more balanced skill sets, rather than specialized skill sets, are more likely to become entrepreneurs, which is empirically examined in his papers.
We consider the differences among specialized, managerial, and general skills. As the proxies for these three types of skills, we use the ratios of workers in professional/technical occupations 1 (Expert), managerial employees (Manage) and college graduates (College), respectively, to the entire workforce in each prefecture; these are obtained from the Population Census. Table 2 , the mean values of both College and Expert are approximately 12%-13%, while the regional variations of these variables are different.
As shown in
The proportion of college graduates ranges from 7.2% to 24.2% across regions (standard deviation is 3.7), while that of expert workers ranges from 10.1% to 17.0% (standard deviation is 1.4). In contrast to College and Expert, the mean value of Manage is relatively lower (2.9%).
[Insert Table 2 here]
Regarding the relationship between human capital structure and regional entry, we test the following hypotheses. First, regional human capital structure might have different impacts on independent startups and new subsidiaries. On the one hand, the regional structure of human capital is expected to play a significant role for independent startups because they depend basically on the decisions of people living or working in 9 the region. On the other hand, location choices of new subsidiaries are based on the decisions by the top management of the existing firms, which could be located outside the region. In this case, the regional level of demand and cost may be more important than the regional human capital structure, because the heads of new subsidiaries often come from other regions, especially the headquarters. Therefore, we propose the following three hypotheses.
Hypothesis 1a:
The agglomeration of college graduates at the prefecture level has a positive impact on the number of independent startups in the prefecture, while it has no or a smaller impact on the number of new subsidiaries.
Hypothesis 1b:
The agglomeration of professional/technical workers at the prefecture level has a positive impact on the number of independent startups in the prefecture, while it has no or a smaller impact on the number of new subsidiaries.
Hypothesis 1c:
The agglomeration of managerial workers at the prefecture level has a positive impact on the number of independent startups in the prefecture, while it has no or a smaller impact on the number of new subsidiaries.
Thus, we expect positive and significant coefficients for the variables College, Expert, and Manage for the number of independent startups but insignificant or lower coefficients of these variables for the number of new subsidiaries. We test Hypothesis 1a, 1b, and 1c not only with the sample of all industries but also with the sub-samples of manufacturing and service sectors. These sectors may differ in their sensitivity to regional supply and demand (market) conditions as well as in the required levels and types of human capital.
Second, we also examine whether or not the effects of regional human capital are different between low-tech and high-tech industries in the service sector. In the high-tech (research-intensive) industry, such as the information and communication industry, firms generally face a rapid technological development. To survive technological competition, entrepreneurs in a high-tech industry may require more highly educated and skilled human capital than those in a low-tech industry.
Hypothesis 2a:
The positive effect of human capital on the number of independent startups is larger in the high-tech than in the low-tech industries within the service sector.
A similar argument can be applied also to new subsidiaries in the high-tech service industries. In such industries, even subsidiaries might depend more strongly on local high-skilled workforce than those in low-tech industries. Therefore, regional human capital may be more important in determining the location of new subsidiaries in high-tech than in low-tech service industries.
Hypothesis 2b:
The positive effect of human capital on the number of new subsidiaries is larger in the high-tech than in the low-tech industries within the service sector.
Therefore, we expect that the coefficients of the variables College, Expert, and Manage would be positive, and larger in the high-tech than in the low-tech industries.
The correlation coefficients of the variables are shown in Tables 3 and 4 .
[Insert Tables 3 and 4 here]
We also include several control variables as additional determinants of regional entry. The definitions and descriptive statistics of these variables are summarized in Table 2 . First, following Bosma et al. (2008) , we include the number of universities (Univ) as an indicator of regional knowledge agglomeration, the population growth rate (PopGrowth), the natural logarithm of average wage (Wage), and the unemployment rate (Unemp) as the demand and supply factors for regional entrepreneurship 2 , and the number of existing firms relative to local population and the population density as the measures of "localization economy" (Localization) and "urbanization economy" (Urbanization), respectively 3 . We expect that the coefficients of the variables Univ, PopGrowth, Localization, and Urbanization would be positive and the coefficient of the variable Wage would be negative, for both the number of independent startups and new subsidiaries. For independent startups, the coefficient of the variable Unemp is expected to be positive according to the "push hypothesis" and negative according to the "pull hypothesis," while it is expected to be insignificant for new subsidiaries.
Second, we include the indicators for the average employment size of existing establishments (AvgSize) and the industry share of regional employment (IndShr) to control for the industrial structures in regions 4 . According to the empirical literature, the average size of existing establishments tends to be negatively related to the number of new businesses. As shown in Table 2 , the value of IndShr for each industry varies across regions and, as shown in Table 4 , this variable is also correlated to the variables for regional human capital structures. Thus, to estimate the effects of human capital structure on regional business startups consistently, the industrial structures of regions should be simultaneously controlled for in regressions.
Estimation Results
SUR estimation results of all industries (excluding the primary sector) are shown in Table 5 . For each specification, the results for the models of the number of independent startups and new subsidiaries are shown in the first (lnNInd) and second (lnNSub) Census, and the average wage from the Basic Survey on Wage Structure (Wage Census).
3 We calculated the variables Localization and Urbanization using data from the Establishment and Enterprise Census (the number of existing firms) and the Population Census (the population size) at the prefecture level. 12 columns, respectively. The variable for the employment share of the service sector (IndShrService) is not included in the specifications I-III, but included in the specifications IV-VI. These six specifications interchangeably include College, Expert, and Manage as measures for the regional human capital characteristics.
As shown in specifications I and II in Table 5 , the coefficients of College and Expert for independent startups are positive and significant at the 10% and 1% levels, respectively. Their coefficients for new subsidiaries are also positive and significant at least at the 5% level, and larger than those for independent startups. These results are not consistent with Hypothesis 1a and 1b. Moreover, in specifications IV and V, both coefficients of College and Expert for independent startups become insignificant after controlling for the industrial structure of regions (IndShrService). The results indicate that these types of human capital and industrial structures are correlated with each other (as shown in Table 4 ) and the industrial structures have a larger impact on the number of independent startups than the human capital structures do.
In contrast to Hypothesis 1c, the coefficient of Manage for independent startups is positive but insignificant and that for new subsidiaries is positive and significant at the 1% level. These results do not change even after controlling for the industrial structure (see specification III and VI).
With regard to the effect of regional economic size, the elasticity of both the number of workforce to the number of independent startups and the number of existing establishments to the number of new subsidiaries is around one. The increase in wage has an overall negative and significant effect, while the population growth and unemployment rate have positive impacts solely on independent startups after controlling for the share of the service sector (IndShrService). Similar to Bosma et al. (2008) , localization economies have no significant impacts on independent startups. 13 However, unlike Bosma et al. (2008) , we find no significant and positive impact of urbanization economies (population density) on new subsidiaries.
Both the coefficients of the number of universities (Univ) and the average establishment size (AvgSize) are significant but with different signs for independent startups and new subsidiaries: The number of universities is related positively to independent startups and negatively to new subsidiaries. In contrast, the average establishment size is related negatively to independent startups and positively to new subsidiaries.
[Insert Table 5 here]
Tables 6 and 7 show the estimation results on manufacturing and service sectors, respectively. The variables for industrial structures are included in models IV-VI, but not in models I-III. We find some differences in the determinants of entry between manufacturing and service sectors. Table 6 , in the manufacturing sector, the proportions of college graduates (College) and managers (Manage) positively affect independent startups, even after controlling for the effect of industrial structure, while these human capital structures have no positive and significant effects on new subsidiaries (see specifications IV and VI). These results support Hypothesis 1a and 1c, and imply that higher education and managerial skills in the regional workforce promote regional entrepreneurship in the manufacturing sector.
As shown in
Hypothesis 1b is, however, not supported since the coefficient of Expert is positive but insignificant in both specification II and V. Therefore, we do not find evidence that agglomerations of professional/technical workers promote regional entrepreneurship in the manufacturing sector.
In the service sector, the effects of the proportion of college graduates (College) and professional/technical workers (Expert) on independent startups are significantly positive at 1% level, while those effects on new subsidiaries are insignificant when the industrial structure is not controlled for (see the results of specifications I and II in Table   7 ). These results are consistent with Hypothesis 1a and 1b, respectively. However, the positive effects of these types of human capital on independent startups disappear when the industrial structure is controlled for (see the results of specifications IV and V in Table 7 ). On the other hand, similar to the results of the manufacturing sector, the proportion of managers has a significantly positive impact on new subsidiaries, while it has no significant impact on independent startups. Thus, Hypothesis 1c is not supported.
This result implies that agglomerations of managerial workforce attract new subsidiaries rather than promote regional entrepreneurship, and firms might contemplate local recruitment of managers for their subsidiaries in the service sector.
[Insert Table 6 here] [Insert Table 7 
here]
To test Hypotheses 2a and 2b, we focus on two industries in the service sector with regard to technological intensity: the information and communication as well as commerce and restaurant industries. The R&D intensity of the information and communication industry is highest (0.74%) in the service sector 5 , based on the Tables of 2005. In contrast, the R&D intensity of the commerce and restaurant industry is 0.22%. Thus, we regard the information and communication industry as a high-tech industry and compare the results for this industry and the commerce and restaurant industry 6 . 5 The R&D intensity of a certain industry is defined as the ratio of its R&D expenditure to its total output. 6 Other service industries include various industries with different levels of technology intensity, such as research institutes, postal service, medical service, education, social work, advertizing, machine maintenance, amusement, barbers, and laundries. Because of data limitation, we cannot divide them in Table 8 shows the estimation results for these two industries in the service sector 7 , with the industrial structures being controlled for. We find that the effects of human capital on entry differ between a high-tech service and a low-tech service. First, as 
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Conclusion
This paper investigated the determinants of regional entry distinguishing between independent startups and subsidiaries, with special attention to the effects of regional further detail. For that reason, we exclude this industry from the detailed analysis to test Hypothesis 2a and 2b.
7 Because of the limitation of data, this analysis is restricted to two observation periods, 2001-2004 and 2004-2006. human capital. This is the major contribution of this paper. Another contribution to the literature is that we make a comparison of the determinants of regional entry between the manufacturing and service sectors as well as across industries in the service sector.
For the empirical analyses, we used pooled data of 47 Japanese prefectures for four observation periods.
The estimation results of SUR demonstrate considerable differences in the impact of regional factors between independent startups and subsidiaries as well as among different industries. First, the number of independent startups in the manufacturing sector is positively related to regional human capital, especially college graduates and managerial employees. Second, in contrast to our hypothesis, we found a positive relationship between regional human capital, especially managerial employees, and the number of new subsidiaries in the service sector. These results imply the firms' intention of local recruitment of managerial employees for their subsidiaries in the service sector. Third, regional human capital structures are more important for regional entrepreneurship in more technology-intensive (high-tech) service industries. As a whole, we find that the determinants of entry differ not only between the manufacturing and service sectors but also within the service sector. Moreover, the determinant differences between the types of startup vary across sectors.
However, some limitations remain to be addressed in future research. First, although we found positive relationship between the regional structure of human capital and the number of independent startups, these relationships can be explained by two possibilities. One possibility is that entrepreneurs have gained those human capital skills within the regions; another is the migration of high-skilled workers (e.g., Ritsila and Ovaskainen, 2001) . Thus, because of the latter possibility, regional education might not result in business startups within the region.
Despite these limitations, this study provides at least the following implications:
Regional policies to activate business startups should recognize the differences between encouraging local entrepreneurship and attracting new subsidiaries. These differences may vary even within the service sector, depending on technological intensity (or innovativeness). 19.2*** 18*** 20.3*** 13.1*** 14.3*** 13.5*** Notes: standard errors are in brackets. *** p < .01, ** p < .05, * p < .10. Sample periods are 1996-1999, 1999-2001, 2001-2004 and 2004-2006 .   I  II  III  IV V VI 1996-1999, 1999-2001, 2001-2004 and 2004-2006 .
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